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ABSTRACT 

This  p^ier  presents  and  applies  a  methodology  for  estimating  the 
cost  oi  recniitiiig  individuals  widi  alternative  distributions  of  Armed 
Forces  Qualification  Test  (AF(^  scores.  The  methodology  takes 
account  of  the  key  institutional  features  of  the  recruiting  process, 
including  recruiter  time  allocation  and  procedural  guidelines.  The 
method  is  used  to  estimate  the  costs  of  different  recruit-aptitude 
distributions,  using  data  on  applicants  and  accessions  for  all  of  die 
services. 


INTRODUCTION 

Militaiy  enlistments  are  described  by  bodi  quantity  and  quality. 
Quality  is  traditionally  measured  by  scores  on  the  Anned  Forces 
Qualificati<»  Test  (AB^.  a  measure  of  aptitude,  and  by  whether  the 
recruit  is  a  high  school  graduate.  Better  quality  recruits  are  more 
expensive  to  recruit,  but  they  are  also  less  costly  to  train,  more 
proficient  once  they  are  trained,  and  less  likely  to  be  ^scharged  during 
die  initial  enlistment  To  arrive  at  a  quantitative  basis  for  decision¬ 
making,  the  higher  costs  of  recruiting  (and  maintaining)  higher  quality 
recruits  could,  in  principle,  be  balanced  against  the  advantages  of 
lower  turnover  costs  and  greater  inoductivity. 

This  paper  presents  and  applies  a  methodology  for  estimating  the 
recruiting  costs  of  forces  of  different  quality.  The  analysis  focuses  on 
one  dimension  of  quality,  aptitude,  as  measured  by  AF(^  semes.  The 
mediodology  is  intended  to  take  account  of  the  key  institutional 
feamres  of  the  recruiting  process,  such  as  the  way  recruiters  allocate 
rime  and  the  detailed  guidelines  under  which  they  qierate.  The 
mediod  is  dien  used  to  estimate  the  costs  of  different  aptitude  mixes, 
using  data  on  iqiplicants  and  accessions  for  all  of  die  services. 

A  model  such  as  this  could  be  used  to  do  the  following; 

•  Estiinare  the  costs  of  inoqiroving  the  AF(3fr  inix. 

•  Estimate  the  worsening  in  the  AFQT  mix  that  would  accom¬ 
pany  cuts  in  the  recruiting  budget 

•  Cost  out  alternative  accession  cohorts  involving  both  different 
tqititude  mixes  and  session  levels  (such  as  a  decline  in 
accession  levels  combined  with  an  inqirovement  in  die  aptitude 
distribution). 

•  Study  oott-effective  tradeoffs  between  accession  and  retention. 
A  CAVEAT 

Because  military  readiness  or  productivity  is  difficult  to  measure, 
questions  about  die  benefits  of  recruit  quality  are  among  die  most 
difWcidt  in  militaiy  manpower  research.  Beyond  the  difficulties  of 
measuring  die  bmiefits  oi  bettm  recruit  quality,  there  remain  difficult 
questions  concerning  the  costs.  One  such  problem  is  die  unobserv- 
ability  oi  key  magnitudes  such  as  the  level  and  type  of  effort  exerted 
by  recruiters.  Thus,  analyses  of  both  benefits  and  costs  are  subject  to 
substantial  potential  error.  For  this  reason,  this  paper  presents  ranges 
of  estimated  costs  and  benefits. 


RECRUIT  QUALITY  IN  THE  1980s 

The  chancteristics  of  individuals  lecruited  by  the  military  ser¬ 
vices  ate  inq)ortant  predicuns  of  their  success  in  service.  In  acWtion, 
the  desired  quality  mix  of  recruits  is  the  most  inqxxtant  determinant  of 
requited  recruiting  costs.  The  most  successful  recruits  hold  a  regular 
hi^  school  diploma  and  score  at  or  above  the  SOth  percentile  on  the 
AFQT.  Such  recruits  have  denaonstrated  both  adaptability  and  train- 
ability  in  all  the  services. 

The  interest  in  recruit  trainability  led  to  development  of  standard 
categories  of  recruits,  grouped  by  percentile  ranges  on  the  AFQT 
(table  1).  This  p^rer  focuses  on  the  costs  of  different  distributicms  of 
recruits  among  ^se  categories. 

TaW*  1.  AFQT  catagoriM 
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50-64 
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31-49 
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10-30 

Recruits  scoring  in  categories  I-IIIB  of  the  AFQT  are  generally 
not  screened  out  by  recruit  quality  objectives.  Those  without  high 
school  diploinas,  or  scoring  below  the  30th  percentile,  may  be 
screened  out  Table  2  shows  die  historical  percentages  of  DOD,  Navy, 
and  Marine  Corps  recruits  with  AFC^  scores  exceeding  the  30th 
percentile  (test  score  categories  (TSQ  I-m),  and  widi  high  school 
dtploniaa.  During  die  draft  era,  1964  dirough  1973, 72  percent  of  all 
DOD  recruits  were  high  school  diploma  graduates  (HSDGs)  and 
80  percent  scored  in  AFCTTcate^mes  I-m. 
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Both  the  Navy  and  Marine  Corps  increased  the  proportion  of 
HSDGs  significantly  during  the  19S0s.  especially  in  die  fitvorable 
recruiting  climate  of  1982  through  1984.  Since  then,  the  Marine  Corps 
has  practically  stofqped  recruiting  people  in  the  low-test-sccte  category 
(category  IV)  and  without  hi^  school  diplomas.  How  recruiten 
achieve  such  changes  in  the  recruit  quality  mix  provides  the  foundation 
for  estinoating  the  costs  of  improving  recruit  quality. 

RELATED  RESEARCH 

Several  recent  studies  of  recruiting  and  recruit  supply  acknowl- 
edge  and  incorpoiate  the  effects  of  demand  influences  and  production 
tradeoffs  on  observed  enlistments  (references  [1, 2, 3]).  Among  these, 
references  (1, 2]  ate  the  most  closely  related  to  diis  research.  In  fact, 
reference  [1]  has  served  as  the  basis  for  much  additional  research  on 
the  effects  of  enlistmnit  incentives  and  advertising  (references  [4,  5]). 
The  fidlowing  quote  from  reference  [1]  illustrates  how  recruiten  can 
affect  the  quality  of  accessions: 


. . .  recniiten  do  not  passively  process  enlistments;  rather, 
they  have  considerable  discretion  over  die  allocation  of 
resources,  the  most  important  of  which  is  their  own  time. 
Recniiten  can  influence  both  the  quantity  and  quality  of 
enlistments  by  engaging  in  different  types  of  activities — for 
example,  high  school  “career  day”  programs.  Key  Club 
meetings,  and  Eagle  Scout  gatherings.  In  contrast,  he  or  she 
could  rely  naoie  on  walk-ins  or  youth  counseling  referrals. 
Also,  the  recruiter  can  invest  time  by  screening  and  selecting 
candidates  with  the  highest  probability  of  being  in  the 
high-quality  categtny. 

The  analysis  in  reference  [1]  that  accompanies  this  crucial  insight 
is  based  <»  a  production  tradeoff  curve  showing  that  the  potential  to 
produce  low-quality  enlistments  declines  as  high-quality  enlistments 
increase,  and  vice  versa.  Figure  1  shows  a  representative  diagram.  It 
has  the  following  properties: 

•  At  point  A  on  the  diagram,  recruiters  are  producing  fewer  high- 
and  low-quality  recruits  than  they  could  widi  the  same  level  of 
effort  that  produces  the  output  mixes  B  and  C.  Points  like  A 
represent  relatively  inefficient  production,  other  things  being 
equal 

•  Production  points  like  B  and  C  on  the  tradeoff  curve  represent 
different  allocations  of  effort  between  high-  and  low-quality 
recruits  using  die  best  available  recruiting  techniques. 

•  The  only  way  to  increase  the  number  of  both  high-  and  low- 
quality  recruits  starting  from  points  on  the  tradeoff  curve  is  to 
increase  total  recruiting  effort 

•  Qumges  in  recruiting  resources  other  than  recniiten,  such  as 
advertising  and  enlistment  incentives,  as  well  as  changes  in 
civilian  enqiloyment  opportunities,  shift  die  position  oi  the 
tradeoff  curve.  For  example,  a  decline  in  the  civilian  unem¬ 
ployment  rate  would  be  associated  with  an  inward  shift  of  the 
tradeoff  curve.  For  the  same  level  of  effon,  recruiten  would 
become  less  productive  as  civilian  job  t^iportunities  improved. 


Figure  1  here 


A  productioa  tradeoff  curve  shows  the  possibilities,  but  does  not 
identify  a  particular  outcome.  Actual  recruiter  effort  and  the  allocation 
of  effort  determine,  in  part,  the  point  of  chosen  production.  To 
c<Miq>lete  the  analysis,  reference  [1]  assumes  that  tecruitBrs  maximize  a 
utility  function  choosing  tte  number  of  high-quality  and  total 
enlistments  subject  to  the  constraint  of  an  inq)licidy  defined  production 
tradeoff  curve.  Except  for  a  general  discussion  of  the  production 
tradeoff  in  figure  1,  and  the  above  quotation,  reference  [1]  provides  no 
analysis  of  the  recruiter  time  allocatitms  needed  to  pr^uce  different 
recruit  quality  mixes.  Eccmometric  esdmadon  of  recruit  supply  in 
reference  [1],  however,  shows  diat  a  10-percent  reduction  in 
low-quality  enlistments  (HSDGs  with  AFQT  scores  below  the 
50th  percentile — category  DIB)  would  result  from  roughly  a  3-percent 
increase  in  high-quality  enlistments,  other  things  being  equal  This 
estimate  iiiq>lies  a  tradeoff  of  between  three  and  four  low-quality 
enlistments  for  one  high-quality  enlistment  It  also  inq)lies  that  if  total 
accessions  are  held  fixed,  shifting  to  higher  quality  requires  more 
recruiting  resources.  If  the  definition  of  low  quality  is  changed  to 
mean  non-HSDG,  reference  [1]  estimates  that  about  six  non-HSDG 
enlistments  must  be  forgone  to  get  an  additional  high-quality  enlistee 
(HSDG  with  AFQT  score  above  the  SOth  percentile). 

Reference  [2]  addresses  tiie  production  tradeoff  (tf  HSDGs  for 
non-HSDGs  faced  by  Marine  Corps  recruiters.  In  this  reference  [2], 
die  relative  costs  of  additional  HSDGs  (irie^iective  of  AR^ 
category)  are  estimated  by  making  explicit  assunqitioiis  about  the 
amount  of  time  diat  Marine  Corps  recruiters  spend  processing 
non-HSDG  recruits.  Furthermore,  the  supply  of  non-HSDG  recruits 
who  lequiie  a  fixed  amount  of  processing  time  per  recruit  is  assumed 
to  be  very  large  relative  to  the  recent  demand  fer  such  recruits  (i.e., 
they  are  regarded  as  **demand-limited”  and  *‘free”  in  tenns  of  recruit¬ 
ing  resources).  Recruiters  are  assumed  to  maximiae  utility — which  is 
a  function  of  HSDG  enlistments  and  total  enlistments,  subject  to  a 
fixed  level  of  total  recruiting  effort — by  choosing  the  allocation  of 
recruiting  effect  to  HSDGs  and  non-HSDGs.  Total  recruiter  effort, 
however,  is  endogenous  and  can  be  expected  to  change  with  supply 
aixi  demand  conditions.  Changes  in  recruit  supply  will  gene^y 
affect  the  allocation  of  effort  and  production  between  HSDGs  and 
non-HSDGs.  For  example,  as  relative  military  pay  increased  during 
the  1980s,  Marine  Corps  recruiters  spent  less  time  inooessing  low- 
AFQT  (category  IV)  HSDGs.  Although  shifting  efto  complicates 
interpretation  of  the  results,  the  study  estimates  that,  in  the  range  of 
recent  accession  leveb  and  supply  conditions.  Marine  Corps  recruiiers 
spend  at  least  ten  times  as  much  time  enlisting  an  additional 
I-mA  HSDG  as  they  do  enlisting  an  additional  walk-in  non-HSDG. 


These  analyses  of  recruiting  tradeoffs  each  consider  only  two 
quality  categories.  With  available  data,  analyzing  tradeoffs  between 
more  detailed  quality  breakdowns  requires  diverging  from  the 
econometric  methodology  of  these  studies.  This  study  invesdgates  an 
alternative  methodology:  a  process  or  linear  programming  model  of 
recruiting.  Where  possible,  the  parameters  of  this  model  are  checked 
against  those  in  the  econometric  studies.  One  advantage  of  the  process 
methodology  is  that  it  not  only  represents  the  tradeoffs  among  recruits 
in  the  different  AFQT  categories  but  also  identifies  how  to  move  from 
one  mix  to  another. 

RECRUITCR  TIME  ALLOCATION  AND  THE  STAGES 
OF  PRODUCTION 

The  point  of  departure  for  the  methodology  is  recruiting  technique 
and  the  allocation  of  recruiter  dme.  The  description  of  technology  and 
time  allocation  is  based  on  Navy  recruiter  training  and  practice,  but  it 
is  similar  for  all  the  services.  There  are  two  major  cmiqxrnents,  or 
stages,  of  recruiting  activity:  prospecting  for  recruits  (stage  I)  and 
processing  of  recruits  (stage  II). 

Chapter  5  of  reference  [6]  describes  the  prospecting  activities  that 
Navy  recruiters  are  taught  and  expected  to  use.  According  to  the 
introduction  to  that  chapter,  a  recruiter’s  “success  in  prospecting  is 
measured  by  the  number  of  interviews . . .  that  result”  The  processing 
stage  then  begins  with  the  applicant  interview,  which  is  ^pically 
generated  in  the  previous  prospecting  stage.  Recruit  candidate  inter¬ 
views  that  are  not  the  result  of  prospecting  activi^  are  called  walk-ins. 
A  recruiter’s  time-allocation  problem  can  be  fitai^  in  terms  of  these 
two  types  of  activities.  Figure  2  illustrates  a  recniiier’s  choices.  For 
sinq)licity,  only  four  production  activities  are  shown,  and  they 
tqiproximate  actual  choices  between  activities  that  recruiters  must 
make.  In  addition,  recruiters  have  a  residual  of  “personal  time”  that 
influences  their  quality  of  life. 

Figure  2  here 

The  two  prospecting  activities  shown  in  rigure  2  are  school 
prospecting  and  wt^-fcnce  prospecting.  Depending  on  the  degree  to 
which  recruiters  can  successfully  target  their  prospecting  activity  by 
tested  aptitude,  they  have  some  control  over  the  qusdity  of  the  resulting 
prospects  (inierviews/iqrplicants).  The  recruit  processing  stage  is, 
however,  the  point  at  which  recruiters  exercise  much  greater  leverage 
over  the  recruit  quality  mix.  To  demonstrate  the  differences  between 
the  processes  as  they  relate  to  recruit  quality,  the  characteristics  of 
each  activity  are  discussed,  using  reference  [6]  as  a  guide. 


School  Prospecting 

Over  the  past  15  years,  a  standard  set  of  procedures  has  been 
devel<q)ed  for  the  prospecting  of  hi^  school  students.  The  telephone 
is  the  basic  tool  for  targeting  these  students.  Recruiters  obtain  lists  of 
students  frcmi  the  schools  wherever  possible,  and  use  ocher  sources  to 
identify  students  where  lists  ate  not  available.  Students  are  then  called 
to  detennine  their  interest  in  a  Navy  enlistment  However,  widiout 
additional  information  on  each  student  which  is  only  obtainable 
dirough  other  school*telated  prospecting  activities  (such  as  ptesenta' 
dons  at  career  days  and  interviews  with  school  guidance  counselors), 
the  recruiters  cannot  even  apinoximately  target  their  telephone 
prospecting  of  high  school  students  to  different  AFQT  categories. 

Recruiten  are  strongly  encouraged  to  establish  working  relation- 
ships  with  school  officials,  guidance  counselors,  and  teachers  and  to 
get  involved  in  apptr^nriate  school  activities.  Through  these  personal 
contacts  with  ‘^centers  of  influence”  within  the  schools  and  with  the 
students  themselves,  recruiters  can  attenq)t  to  target  higher  quality 
prospects. 

But  for  several  reasons,  it  may  be  impractical,  given  current  and 
foreseeable  incentives,  for  recruiten  to  be  very  selective  with  regard  to 
anticipated  AFQT  scores  during  the  prospecting  stage  (stage  I).  First, 
there  may  not  be  many  memben  oi  school  organizations  who  are 
selected  on  the  basis  ci  grades  or  measured  aptitude.  The  snoaller  the 
pool  of  individuals  in  such  self-selected  organizations,  the  mote 
difficult  it  is  to  achieve  a  given  recruiting  objective  when  focusing 
prospecting  effort  on  such  organizatitMis.  In  addition,  these  individuals 
ate  likely  to  have  strong  intentions  to  attend  college.  It  is  also  likely 
that  recruiters  will  sedt  the  referrals  and  potential  "insurance”  enlist¬ 
ments  that  interviews  with  lower-aptitu^  prospects  may  provide. 
Hnally,  not  all  hi||i  school  centers  of  influence  (such  as  counselors) 
ate  eager  to  cooperate  with  recruiters. 


Woik-Foice  Prospecting 

General  telephone  prospecting  is  not  widely  used  for  the  work¬ 
force  market,  in  part  because  of  the  difficulty  of  targeting  prospects. 
In  the  work  force,  personally  developed  contacts  and  advertising  leads 
are  the  major  sources  of  prospects.  Recruiters  obtain  these  contacts 
through  Navy-related  OTganizadons  and  visits  to  establishments 
patronized  by  young  people.  In  this  process,  recruiters  try  to  select 
activities,  organizations,  and  establishronts  in  which  relatively  large 
iropOTtions  of  high-quality  prospects  are  likely  to  be  found.  The 
work-force  market,  however,  probably  contains  a  higher  percentage  of 
nm-HSDGs  arui  of  lower  AFQT  category  prospects  than  the  high 
school/college  rnatket  Unless  work-force  prospecting  can  be  targeted 
to  high-quality  subpq)ulations,  prospecting  in  the  work  force  is  likely 
to  yield  a  lower  percentage  of  high-quality  applicants  than  the  same 
effmt  would  yield  in  the  high  school  or  college  population.  On  the 
ocher  hand,  the  total  number  of  prospects  per  unit  of  timg  prospecting 
in  the  woric-fcnce  market  probably  will  be  higher  than  in  the  student 
market 

Hgure  3  illustrates  hypothetical  prospecting  (stage  I)  reladon- 
ships.  The  two  prospecting  activities  are  shown  by  the  lines  labeled 
school  and  workforce.  (In  the  mathematical  m^l,  the  origin  is 
shifted  to  point  representing  the  number  of  walk-in  interviews  or 
tq)plications  of  hi^-  and  low-quality  candidates.)  The  point  D  repre¬ 
sents  the  numben  of  high-  and  low-quality  applicants  that  would  be 
obtained  from,  say,  one  year  of  school  prospecting,  and  point  E 
represents  the  resets  of  a  similar  effort  in  woik-ftnce  [nospecting. 
The  number  of  qtplicants  obtained  will  depend  on  the  skill  of  the 
recruiter,  local  attitudes  toward  the  military,  and  civilian  enq)loyment 
opportunities. 


Figure  3  here 

The  tradeoff  curve,  CDEF,  represents  the  outyut  of  applicants 
obtainable  widi  one  year  of  prospecting  activity.  The  segments  CD 
and  EF  are  relevant  only  if  the  recruiter  turns  down  interviews  with 
low-  and  high-quality  prospects.  If  the  recruiter  does  not  turn  down 
potential  tqtplicants,  only  the  DE  segment  of  the  tradeoff  curve  is 
obtainable  (any  pttint  in  the  area  ODE  is  feasible  in  this  circumstance). 


The  lecniiter  can  achieve  different  quality  mixes  of  interviews 
varying  the  proportioa  of  time  spent  prospecting  in  the  two  markets. 
In  practice,  it  appears  that  recruiters  focus  on  school  prospecting 
during  Octt)ber  tluough  January  and  late  spring.  Late  winter,  early 
spring,  and  summers  are  usually  associated  with  work-force  prospect¬ 
ing.  In  better  recruiting  markets,  there  is  a  tendency  to  spend  more 
time  in  school  prospecting.  Recruiting  commanders  typit^y  direct 
die  timing  of  school  and  work-ftxce  prospecting.  As  figure  3  nukes 
clear,  recruiter  prospecting  efr<»  is  not  allocated  directly  to  prospects 
of  different  quality.  Fm*  each  type  of  prospecting,  school  and  work 
force,  a  given  amount  of  effort  will  yield  high-  and  low-quality 
prospects.  The  linear  process  model  assumes  duu  the  ratio  of  high- 
quality  prospects  to  low-quality  prospects  cannot  be  modified  except 
shifting  prospecting  effon  between  the  school  and  work-force 
markets. 

ftocessing  Activities 

The  processing  of  prospects  includes  all  of  the  activities  diat 
recruiters  must  complete  to  conven  an  interview  widi  a  prospect  into 
an  enlisttnent  contract  The  interview  itself  tests  the  ability  of  the 
recruiter  to  demonstrate  to  the  individual  that  the  military  service  is  the 
best  opportunity  available.  Once  it  is  determined  ^  a  prospect 
wishes  to  compW  an  enlistment  application  and  appears  to  be  eligible 
for  enlistment  based  on  preliminary  screening  during  die  interview,  the 
^licant  is  scheduled  for  an  appointment  with  the  Militaiy  Entrance 
Processing  Station  (MBPS).  (The  preliminaiy  screening  includes 
admirustntion  of  an  Enlistment  Soeening  Test  (EST)  that  is  a  reason¬ 
ably  good  predictor  of  performance  on  the  AFQT.)  This  phase  in- 
clu^  a  ptriice  check,  reference  check,  birdi  verification,  enlistment 
application,  medical  screening,  aptitude  testing,  and  classification  or 
placement  The  recruiter  is  advised  to  “lead  applicants  by  the  hand 
until  they  are  actually  on  their  way  to  recruit  training”  (refmnce  [Q, 
p.  7-2). 


The  result  of  a  MEPS  appointment  will  be  an  enlistment  contract 
if  the  prospect  is  qualified  and  willing  to  enlist  At  any  point  in  the 
process,  the  recniiier  or  job  classifier  (service  guidance  counselor)  truy 
temiinaie  the  process  if  die  applicant  does  not  meet  die  requirements  ctf 
the  service.  In  particular,  once  the  applicant’s  AFQT  is  determined, 
die  recruiter  or  classifier  may  stop  processing  the  applicant  if  the  score 
falls  below  a  policy-determined  cutoff  point  At  this  point  however, 
the  recruiter  hiu  invested  a  substantial  amount  of  time  in  the  overhead 
activities  of  proqiecting  and  prelimmaiy  processing. 


Bguic  4  illustrates  recruiters’  control  of  the  quality  mix  (for  a 
given  expenditure  of  time  on  processing).  If  more  are 

available,  the  curve  can  be  shifted  out  by  reallocating  time  from 
prospecting  to  processing. 


Figure  4  here 

The  number  of  high-quality  enlistments,  //,  is  determined  by  the 
number  of  high-quality  interviews  obtained  during  the  period,  and  the 
recruiter’s  skill  and  effort  in  converting  interviews  to  enlistments.  At 
Hq,  the  recruiter  is  not  processing  any  low-quality  enlistments.  Lq  is 
similarly  the  largest  number  of  low-quality  enlistments  that  could  be 
obtained  if  only  those  enlistments  are  processed.  By  reallocating  effmt 
during  the  processing  stage  (e.g.,  by  not  completing  the  processing 
stage  for  low-quality  prospects),  the  recruiter  may  obtain  any  desired 
mix  of  enlistments  (such  as  7  or  AT ). 

Monitoring  Adherence  to  Standards 

Until  the  latter  part  of  FY  1989,  the  Navy  used  an  activity  analysis 
system  to  help  monitor  and  direct  recruiter  effort  Although  use  of  the 
system  stopp^  in  the  summer  of  1989  as  a  result  of  a  management 
review,  it  undoubtedly  affected  Navy  recruiter  effort  during  the  1980s. 

For  example,  prospecting  standards  for  a  recruiter  were  estab¬ 
lished  by  determining  how  nuuiy  telephone  calls  and  interviews  would 
be  tequhed  to  obtain  the  recruiter’s  goal  for  enlistments.  Using  data 
oo  recent  activity,  it  might  be  determined,  say,  that  each  accession 
requires  two  qrplicants,  each  applicant  requires  four  interviews,  and 
each  interview  requires  30  teleph^  calls.  Aj^nopriaie  activity  levels 
are  then  determined  as  the  number  of  desired  accessions  multiplied  by 
each  of  these  productivity  factora.  The  ^)proach  used  in  this  p^)er  is 
similar  in  princqrle.  The  major  difference  is  that  diere  are  prochictivity 
facton  associated  with  different  markets  and  aptitude  categories,  but 
not  with  subcomponents  of  the  prospecting  or  processing  activities 
(e.g.,  telephone  calls). 

During  the  period  when  the  activity  analysis  system  was  used. 
Navy  recruiten  were  taught  how  to  record  their  prospecting  and 
processing  activities,  including  telephone  calls,  perso^  contacts,  and 
interviews  and  subsequent  processing.  Supervisory  recruiten  used 
these  data  for  analysis,  evaluatitm,  and  planrung.  In  particular,  field 
supervison  planned  activity  levels  fOT  recruiten  on  the  basis  d  recent 
experience  with  prospecting  and  interviewing  success  rates.  Field 
supervison  used  the  data  to  help  recruiten  allocate  their  time  aixl  to 
training  and  development  efforts. 


Inspecton  who  visited  recruiting  stadons  also  used  the  activity 
analysis  data  to  gauge  the  peifonnance  of  recruiters.  When  recruiters 
were  not  performing  prescribed  activity  but  were  nevertheless  achiev¬ 
ing  quotas,  the  consequences  were  not  great  But  if^ien  recrmten  were 
not  performing  the  prescribed  activity  and  were  not  achieving  the 
expected  number  or  quality  of  enlistment  contracts,  the  district  and 
zone  leadership  was  criticiud.  In  some  circumstances,  this  combirui- 
titm  of  events  may  have  contributed  to  replacement  (tf  the  ■ccfflintablf 
leadership.  Thus,  recruiters  were  expected  to  follow  established 
procedures,  especially  if  they  were  having  trouble  making  goal 

Even  though  the  Navy’s  fwmal  activity  arutiysis  system  has  been 
disestablished,  recruiting  supervisors  must  now  perform  a  Mmilar 
evaluation  by  some  other  means.  The  expectations  tiiat  supervisors 
hold  about  appropriate  types  and  levels  of  activities  ate  not  likely  to 
change,  though  they  will  presumably  have  less  information  to  use. 

Recruiter  Incentives 

Recruiters  value  the  recognition  they  receive  if  drey  ate  success- 
fiiL  To  be  successful,  they  may  give  up  personal  time  and  post- 
recruiting  career  investments,  such  as  preparation  for  advancement 
exams.  In  the  process,  they  will  respond  to  various  measures  used  by 
their  supervison  to  gauge  performance.  Poritive  incentives  based  on 
production  (uovide  awards  to  recruiten  who  perform  for  above  die 
norm,  and  negative  incentives  associated  with  1^  production  ate  used 
to  encourage  at  least  a  minimum  pofoimahce  lev^  Recruiters  naay 
earn  awards  duough  district  or  national  cooqpetition  systems.  The 
most  intensely  studied  of  the  Navy  award  programs  was  the  Freeman 
Plan,  describe  in  chiqxer  8  of  reference  [ti]  and  in  reforence  [7]. 

Reforence  [1]  analyzes  an  award  system  for  Army  recruiten  that 
is  similar  to  die  Navy  platL  The  analysis  assumes  that  recruiten 
atienqK  to  maxinnae  recruiting  ’’income”  dutt  consists  of  points 
awarded  for  enlistments  of  various  quality  types.  R  does  not  consider 
the  foct  that  recrmten  ate  evaluated  on  aspects  of  performance  other 
dian  production.  There  have  been  strong  incratives  to  use  standard 
prospecting  methods  and  to  carefully  document  levels  of  effort  u  a 
means  of  demaostrating  performance  and  effort  Recrmten  are  better 
off,  other  tilings  being  equal,  if  they  satisfy  their  siqiervisor’s  activity 
phm  for  the  evaination  period.  Allowing  die  activi^  plan  is  an 
objective  in  itself,  not  just  a  means  of  meeting  goal 


IMPUCATIONS  FOR  ESTIMATING  RECRUITING  COSTS 

The  most  inqmrtant  iiiiplicati<»  of  the  above  descr4>tion  of 
processing  and  prospecting  is  that  lecruiten  cannot  aUoaue  their 
recruiting  time  to  individual  categories  oi  prospects.  Thus,  it  is  not 
possible  to  allocate  costs  to  these  categories.  For  example,  it  is  not 
feasible  to  estimate  the  costs  of  recruiting  enlistees  in  AFQT  category  1 
because  these  costs  cannot  be  disentangled  from  those  of  recruiting 
other  categories.  What  is  feasible  to  estimate  is  the  cost  of  recruiting 
enlistees  in  ail  the  mental  categories  taken  together,  and  how  this  cost 
responds  to  changes  in  the  mix  of  different  AFQT  categories. 

A  second  inqtUcadon  is  that  estimated  costs  depend  on  how  many 
processes  there  are  in  recruiting.  For  exanqtle,  if  thm  are  not  just  two 
prospecting  activities  (school  and  work-force),  but  a  wider  variety  of 
activities  with  similar  costs,  and  different  ratios  oi  high-quality 
prospects,  it  noay  not  be  inordinately  expensive  to  shift  the  AFQT 
composition  of  tte  force.  Furthermore,  because  each  activity  could  be 
incorporated  in  recruiter  training  and  practice,  there  would  be  a  way  of 
indicating  to  recruiters  how  to  proceed. 

On  the  other  hand,  if  there  were  only  one  general  prospecting 
activity,  recruiter  effort  could  not  be  targeted  to  qrecific  AF(^ 
categories.  Because  effon  would  be  undifferentiated,  tte  only  way  to 
shift  die  cotrqrosition  of  enlistees  toward  a  richer  AFQT  mix  would  be 
to  obtain  more  tqrpUcants  of  all  types  by  adding  recnuten  or  other 
resources.  Too  nuuiyai^licants  in  the  lower  AF(3T  categories  would  be 
obtained,  and  die  lowest  scoring  would  not  successfully  compete  for  the 
limited  number  of  accession  slots.  This  would  be  an  expensive  way  to 
inqnove  average  aptitude  scores,  but  without  multiple  activities  to  target 
recruiting  effort  effectively,  it  would  be  die  only  way  available. 

RECAP  AND  MODEL  PREVIEW 

Before  presenting  the  noathenoatical  description,  it  is  wordi 
summarizing  the  previous  discussion  of  the  recruiting  {access  as  in 
figure  S.  The  flow  of  recruits  is  tracked  from  top  to  bottom  in  the 
diagram.  The  {irospecting  stage  begins  in  either  die  school  or  work 
market,  widi  prospect  interviews  as  an  intermediate  outcome.  The 
interview  {irooess  then  yields  applicants  as  the  ultimate  outcome  oi  the 
prospecting  stage.  Th^  iqiplicants  include  individuals  identified  by 
their  test  score  category.  Recruits  then  enter  the  processing  stage, 
where  the  test  score  category  is  verified,  and  other  medical  and  moral 
qualifying  data  are  obtained.  The  enlistment  agreement  between  the 
service  and  the  ajqilicant  and  the  stan  of  active  duty  are  the  final 
events  in  the  inocm^g  stage. 


Figures  here 


The  mathematical  model  transUtes  this  flow  of  lecndts  into  a 
nonlinear  optimization  problem  that  has  the  following  stmctme.  The 
objective  is  to  minimis  the  cost  of  obtaining  a  specified  distribution  of 
recruits  by  AFQT  caiegoiy.  The  i»ocesses  used  to  obtain  recruits  are 
specified  as  constraints  on  the  minimization.  Most  of  these  processes 
are  linear  by  assumption,  though  diminishing  returns  to  recruiten  are 
included.  The  choices  that  recruiters  have  are  (1)  how  to  allocate  their 
prospecting  time  between  the  school  and  woik  markets,  and  (2)  which 
applicants  to  process  through  to  die  pmnt  of  accession. 

Optimization  is  by  means  oi  forward  solutions.  Starting  values 
are  for  the  fraction  of  prospecting  time  devoted  to  the  school 

market  and  for  die  number  of  recruiter  years  devoted  to  proqiecting 
applicants.  (The  starting  value  fat  the  number  of  recruiter  years  ^nt 
processing  applicants  is  chosen  m  be  too  small  to  satisfy  the  con¬ 
straints.)  Th^  starting  valires  are  used  to  calculate  the  nurnber  of 
accessions  in  each  category  and  the  total  number  of  recruitets,  includ¬ 
ing  those  needed  to  inocess  applicants.  In  the  ensuing  iterative  search 
process,  the  number  of  recruiters  is  increased  in  small  increments.  For 
each  number  of  recruiten,  different  fractions  of  prospecting  time 
devoted  to  the  schotd  market  are  used  to  generate  diffemt  distribu¬ 
tions  of  accessions.  The  number  of  recruiters  and  the  fraction  oi 
prospecting  time  in  the  rehool  maiktt  are  adjusted  in  tins  way  until 
accession  requirements  are  met  at  least  cost. 

Here  is  a  naore  conplete  verbal  deserfytioo  of  the  model  and  its 
solution.  In  the  proqiecting  stage,  recruiten  fiwe  the  first  key  choice: 
how  to  allocate  dieir  prospecting  effort  between  die  two  matl^.  The 
sdiool  and  work  markets  are  assumed  to  differ  in  the  distribution  of 
potential  applicants  by  AFQT  cautery.  Specifically,  the  school  market 
is  sfsnwiftd  to  be  li^er  in  relatively  high  aptitude  recruits,  udiile  the 
work  inarket  is  tnore  productive  in  terms  of  total  qiplicants.  Unis,  one 
way  to  improve  the  AFQT  distribution  is  to  allocate  a  greater  proportion 
of  prospecting  time  to  the  school  market,  acoqiting  fewer  total  ap- 
plicaitts  in  exchange.  A  second  category  tff  applicants,  who  may  conae 
from  either  the  sdiool  or  work  markets,  lequne  no  proqiecting  time. 
They  are  called  **walk-ins’’  and  have  an  AFQT  distribotion  estimated 
from  Usaorical  data.  Applicants,  by  AFC^T  category,  result  from 
proqwctingeflbrtin  the  school  and  work  markets  and  from  walk-ins. 

The  processing  stage  is  modeled  by  a  set  of  equations  that 
transform  the  number  of  applicants  by  AFQT  category  into  acces¬ 
sions  by  AFQT  category.  Historically,  a  certain  peremitage  of 
apidicants  fail  to  become  accessions  beciuise  of  medical  problems  or 
legal  invtdvement,  or  because  they  choose  not  to  enlisL  In  addition, 
recruiten  choose  not  to  process  individuals  who  do  not  meet  the 


sorvice’s  aptitude  itquiremenL  This  choice  is  the  second  key  decision 
that  affects  the  AF^  distribution  of  accessions  (the  fint  decisicm 
being  the  split  of  effort  between  the  work  and  school  markets). 

Requirements  are  expressed  as  a  specified  nunober  (and  percentage) 
of  accessions  fiom  each  aptitude  category.  The  model  begins  with  a 
relatively  small  number  of  recruiters  and  proportion  of  prospecting  time 
in  the  school  market  The  number  of  applicants  in  each  AF^  categmy 
is  calculated  for  both  school  and  work  markets.  Walk-in  ^)plicants  are 
dien  added.  Btxxssing-stage  attrition  is  subtracted  from  the  total,  and 
the  result  is  compared  to  requirements  by  AF(^  category.  In  the 
conqtarison,  higher  aptitude  recruits  are  allowed  to  substitute  for  lower 
aptitude  recruits.  If  the  requirements  are  not  met,  die  proportion  of 
prospecting  rime  in  the  schml  nuuket  is  increased  to  tr;'  to  meet  die 
requirements  widiout  increasing  the  number  of  recruiters.  If  the  acces¬ 
sion  requirements  by  category  cannot  be  met  in  this  way,  the  number  (tf 
recruiters  is  increased  by  a  small  increment,  and  the  search  is  repeated. 
(Once  the  constraints  are  met,  different  fractions  of  time  in  the  schod 
market  are  tried  to  ensure  that  a  true  optimum  has  been  reached.)  The 
smallest  number  of  recruiters  that  achieves  the  desired  distribution  of 
recruits  is  added  to  the  number  needed  to  process  walk-ins  to  obtain  die 
sdution  in  terms  of  the  number  d*  recruiters.  Using  historical  data  for 
DOD,  this  number  of  tectuitBrs  is  associated  widi  a  total  cost  figure  for 
the  required  AF(^  distribution. 

The  following  section  gives  the  mathematical  formulatkxi  of  this 
two-stage,  multi-process  descriptitxi  of  recruiting.  Readers  who  wish 
to  slap  the  mathematics  can  go  ditecdy  to  the  results  widiout  loss  of 
continuity. 

A  MODEL  FOR  ESTIMATING  THE  COST 
OF  fflOHER-AFITTUDE  RECRUITS 

This  section  describes  a  tiuidiematical  model  for  assessing  the 
relative  costs  of  recruiting  different  mixes  of  AFQT  scores.  Costs  are 
estimated  initially  as  the  number  of  necessary  recruiters,  then  con¬ 
verted  to  dollar  estimates.  The  number  of  recruiten  is  calculated  as  the 
smallest  number  satisfying  a  series  of  equations  and  constraints,  which 
are  described  below. 

The  first  two  equaticxis  of  the  model  describe  yields  oi  applicants 
per  year  of  prospecting  activity  in  the  school  marloet  and  work-force 
market 


APj  »r  •  CAj 


(1) 
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APy^»i\-s)CA^  . 
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where  5  is  the  fraction  of  prospecting  time  spent  in  die  school  market 
The  numbers  CA,  and  are  the  total  number  oi  applicants  that  a 
lecniiter  would  obtain  if  all  effort  were  devoted  to  schotd  pioqiecting 
or  work-force  prospecting,  respectively. 

It  is  postulated  that  the  distributkm  ci  applicants  by  AFQT 
category  differs  between  applicants  from  the  school  market  and 
^licants  from  the  work-force  market  The  fractions  and 
represent  the  distribution  of  applicants  across  the  AFQT  categories 
(which  are  indexed  by  i).  For  example,  Oj,-  is  the  fraction  of  qiplkants 
in  the  school  market  who  are  in  AF(^  category  i.  The  total  number  of 
j^plicants  per  recruiter  in  each  category  i  is  given  by 

A/*,-  «  *  APg  +  Uh,  •  AP^  .  (3) 

Equation  4  converts  iqiplicants  in  AFQT  groq)  t  from  a  value  per 
recruiter  (AF,- )  to  a  total  numb^  of  ai^lkants  across  all  recruiters, 
excluding  walk-ins.  Two  adjustments  will  be  made  in  arriving  at  this 
lotaL  First  the  number  of  recruiten  is  an  adjusted  number  to  take 
account  <rf  any  diminishing  effectiveness  of  adding  more  recruiters. 
Second,  a  parameter  (wj)  is  introduced  to  reflect  whidi  of  die  new 
applicants  are  walk-ins  and  which  have  been  actively  prospected.  The 
interpretation  of  a  value  of  w; «  0.25  is  diat  25  percent  all  recruits 
are  walk-ins.  ^th  these  conventions, 

TAPVi  -  APi(REi)(\  -  w^)  ,  (4) 


where 


REi  a  effective  number  of  recruiters 

TAPVi  «  number  (rftqipiicants  who  are  not  walk-ins. 

Equation  5  describes  iqqilicants  who  are  walk-ins.  The  number  is 
the  walk-in  parameier  (w,)  multiplied  by  the  number  of  applicants  in 
the  base  case.  The  base  case  r^ers  to  the  observed  1987  number  oi 
recruilBn  (about  15XX)0)  and  the  observed  number  of  accessions 
(about  215j00Q).  Wto  the  model  is  run  »  generate  these  base-case 
values,  the  number  of  applicants  in  category  j  is  labeled  TAPg^ 
Walk-in  applicants  ate  w,-  *  100  percent  of  these  appUcants. 


TAPWf  *  TAPfn  (W|)  . 


(5) 


Equatioa  6  combines  applicuits  diat  are  variable  witfi  respect  to 
recruiting  effort  and  t4>plicants  that  are  walk-ins  to  fonn  total 
applicants: 


TAPi  «  TAPVi  +  TAPWi  .  (6) 

Not  all  applicants  are  converted  to  accessions.  There  are  two  sets 
of  parameten  describing  this  conversion — the  first  set  representing 
factors  that  are  primarily  outside  the  control  of  recruiten  and  the 
second  set  representing  recruit  screening  based  on  ^tude. 

The  first  set  of  parameten  coven  ail  the  factors  that  have  histori¬ 
cally  been  associated  with  ^plicant  attrition.  They  include  the  effect 
of  disqualification  on  medical,  moral,  or  mental  criteria,  and  the 
decision  of  a  qualified  applicant  whether  to  follow  through  with  the 
enlistment  Hbtotical  experience  provides  a  set  of  ratios  (se/,- ),  tme 
for  each  AFQT  category,  diat  are  defined  as  the  number  of  accessions 
in  category  i  divided  by  the  number  of  q^licants  in  category  i.  (To 
some  extent  this  will  be  an  imperfect  proxy  for  factors  outside  the 
control  of  recruiten  since  it  may  also  pick  up  screening  based  on 
aptitude.)  The  number  of  accessions  in  each  category  is  given  by 


TACi  »  sell  •  TAPi  •  O) 

Some  ^tplicants  have  been  denied  enlistment  because  of  low 
AFQT  scores.  It  is  assumed  thru  iq}plicants  in  AFQT  categories  I 
through  niB  are  not  disqualified  because  of  measured  aptitude.  (This 
assumption  does  not  reflect  the  behavior  of  the  Air  Fbm.  Recently, 
some  category  niB  qrplicants  havebeenscreenedootof  die  Air  Force, 
but  they  may  have  enlisted  in  another  service.)  Some  category  TV 
applicants,  however,  have  been  screened  out  by  recruiten  prior  to  the 
application  stage,  so  seU  will  already  include  the  effect  ci  some  recruit 
screening. 

The  second  set  of  parameten  (rcr,- )  relates  accessions  and  appli¬ 
cants.  These  parameten  represent  policy  (applicant  screening  bared 
on  tqMitude).  The  screening  parameten  spe^  the  fraction  oi  tqipli- 
cants  in  category  f  that  are  accepted  for  enlistment  The  model  allows 
one-for-one  suMtudon  from  higher-quality  accessions.  In  qiplying 
the  model,  the  screening  parameten  are  derived  by  specifying  the 
requited  mix  of  accessions  and  dwn  working  back  to  the  screening 
parameten.  If  any  oi  the  screening  parameten  exceed  unity,  the 
sdiition  of  die  equations  is  disallowed,  and  another  tty  must  be  made 
with  more  recruiten  or  a  different  mix  between  the  school  arxi  work 
market 


Equation  8  specifies  DOD-wide  imnimum  acceptabk  require- 
ments  by  AFQT  categoiy  (TRAC,-),  which  are  die  quantities  that  the 
model  is  intended  to  cost  out  Total  lequiremNits  are  qiecified  in 
tenns  of  fractional  requirements  (fi\  the  required  fiaction  of 
accessions  in  a  particular  AFQT  grcHip  t. 

TRACi  •  fi[ACCSS\  .  (8) 

where  ACCSS  represents  total  required  accessions,  totaled  across  all 
categories. 

Thus  far,  no  account  has  been  taken  of  any  diminishing  returns  to 
the  addition  of  more  recruiters.  For  example,  an  addition  of  1  percent 
more  recruiten  may  bring  in  only  0.5  percent  more  accessions.  The 
first  step  in  incorporating  diminishing  returns  is  to  define  a  measure  of 
the  nun^r  of  recruiters  relative  to  a  current  (or  historic)  baseline. 


(9) 

where 

R  s  number  of  recruiters 

Rg  *  baseline  number  of  recruiters 

Rel  »  relative  number  of  recruiten. 

For  this  pqier,  Rg  is  the  number  of  recruiten  necessary  to  generate  a 
baseline  distribution  of  AFQT  scores  that  is  similar  to  recent  dis- 
tributions.  Details  on  this  and  other  distributions  are  presented  later. 

Equation  10  defines  the  effective  number  of  recruiters,  taking 
account  of  the  role  of  diminishing  returns: 


Re,  =  RglRe/)®*  . 


(10) 


where 

REi  »  effective  number  of  recruiten 
Rg  «  base  number  of  recruiten 
Rel  «  relative  number  of  recruiten. 


The  parametBr  ot,-  is  the  elasticity  of  accessuxis  in  AFQT  group  i 
with  respect  to  the  number  of  recruiters.  For  exanq>le,  if  a  1-peicent 
increase  in  the  number  of  recruiters  led  to  a  0.5-percent  increase  in 
accessions  in  group  i,  the  elasticity  would  be  0.5. 

Equations  1  through  10  determine  the  number  of  available  acces¬ 
sions  in  a  particular  AFQT  group  and  the  number  of  accessions 
required.  TACi  is  the  number  of  accessions  available  in  the  group,  and 
TRACi  is  the  required  number.  If  the  ratio  of  TACi  to  TRACi  is  less 
than  1,  this  ratio  represents  the  fraction  of  the  available  enlistments 
that  need  to  be  retain^  The  remainder  can  be  screened  out 

So  far,  the  ratio  does  not  talm  account  of  the  possibility  of 
substitution  among  different  AFQT  groups.  The  assumption  made  here 
is  that  accessions  in  groups  with  hi^ier  AFQT  scores  can  substitute  for 
groups  with  lower  AFQT  scores.  Fat  exaiiq>le,  an  accession  in  groiq)  n 
could  substitute  for  an  accession  in  group  IDA,  but  not  vice  versa.  To 
represent  this  substitution,  the  ratio  of  available  to  required  accessions  is 
defined  using  cumulative  totals. 


SCRf 


ZTRACj 

ZTACj 


(11) 


where 


SCRi  s  ratio  of  tqtplicants  retained  to  applicants  available 

TRACj  a  total  requirement  fOTtqtplicants  in  group  y 

TACj  s  total  numberoftq)plicants  in  group/. 

The  summations  are  taken  over  all  groups  (j)  with  AFQT  scores  equal 
to  or  higher  than  j. 

Thus  far,  it  has  been  assumed  that  the  constraints  {SCRi  ^  1)  in 
each  of  the  categories  are  likely  to  be  binding.  For  category  IV,  the 
opposite  assun:q)tion  is  made,  namely,  that  more  recruits  in  category  IV 
are  "free.”  Equation  12  begins  the  incorporation  of  this  assumption 
into  the  model  by  defining  a  variable  {NTAC4)  ^nr  accessitMis  in 
category  IV  as  what  is  needed  to  meet  the  aggregate  accession  target 
(ACCSS). 


NTAC4  ^  ACCSS  -  TACt  -  TACi  -  TAC^a  -  TAC^b  •  (12) 


These  accesskxu  divided  by  sel^  are  die  category  IV  aiiplicants 
needed  to  fill  the  aggregate  accession  target  The  actual  number  of 
category  FV  applicants  is  the  larger  of  two  numbers,  the  number  of 
^licants  need^  and  the  number  oi  category  IV  qiplicants  that  are 
yielded  by  the  number  of  recruiters  (JAP^ ). 


tTTAP^  •  max{NTAC^IseU,TAP^)  .  (13) 


A  final  equation  is  purely  for  accounting.  It  states  that  the  total 
number  of  recruiters  {RTOT)  is  equal  to  the  number  needed  for 
prospecting  (R)  and  the  number  needed  for  processing. 


RIOT  =  ^  +  p{TAP)  .  (14) 


where  p  is  recruiter  time  necessary  to  process  one  applicant,  and  TAP 
is  the  total  number  of  applicants  in  all  categories. 

Table  3  summarizes  the  equaticMis  and  variables  of  the  model. 
The  model  minimizes  the  numb^  of  recruiters,  subject  to  these  con¬ 
straints  and  as  long  as  SCRi  is  less  than  or  equal  to  1. 


Tabl«3.  Th«mod*l 


(1)  AP,  =  sCA, 

(2)  (1-s)C4^ 

(3)  AP,  = 

(4)  TAPV,  =  AP^RE^\  - 

(5)  TAPWi  =  TAPQ,iwji 

(6)  r>W»;  =  TAPVi  +  r>»PW; 

/  s  I,  II.  IIIA.  IIIB,  IVA 

(7)  TACi  =  s«li(TAPH 

(8)  77MCy  s  /XACCSS) 

(9)  fM=  R/Rq 

(10)  REj  = 

..  „  ZTRAC, 

(11)  SCRt  3  ,  wh«r«suinsaraov«rallcatagoriMaqua)tooro(mor« 

£7^Gy 

capabi*  AFQT. 

(12)  NTAC^  3  ACSS  -  TACy  -  TACz  -  TAC^  -  TAC^ 

(13)  NTAP^  3  maxiNTAC^/s^l^.  TAP^ 

(14)  RTOT  ^  R  *  p(TAP) 

Min  /?  subject  to  all  these  equations  and  SCfl)  s  1 


AC, 

ACCSS 

AP, 

AP, 

AP„ 

•P 

•mt 

CA, 

CA^ 

fl 

MTAC, 

HTAP, 

P 

R 

fl/ 

RE, 

Ral 

RJOT 


$al, 

TAG, 

TAP, 

TRAC, 

"V 


/toosssions  par  teenalM’ in  AFQT  group  i 

Requited  endssengti  measured  as  number  of  tequifsd  secessions. 

Appiteanis  per  rseruHsr  (from  both  mariiets)  that  fsl  into  AFQT  group  i 
Appicanis  per  rseniisr  from  the  school  maitist 

Mr  f^fUilir  frOfll  ihs  WOffc*fDfC0  mflffcsL 

Frsciofi  of  flppicflnli  in  die  school  maitot  that  M  into  AFQT  catsgoty  i 
CrariiiMi  fllflOalOflflli  h  IIm  W0fk4aiM  Rlflrtm  ttMt  WI  Md  AFOT  CfllMOfV  L 
Appicanis  par  rocndtor  if  the  reenstor  prospeetod  fcjl  tone  in  tie  school  madiet 
/tpploanto  par  rsenstor  if  ttw  roeruitor  prospectod  U  tone  in  tie  wofMofce  maritet 
Fnieton  of  rsqubed  accessions  tiat  fal  into  AFOT  group  ii 
Catogoiy  IV  aoosstoons  needed  to  meet  sggrsgeto  isrget  ACCSS. 

Number  of  applicants  diet  lal  into /tFQTcetogoty  IV. 

Hacntlsr  tone  naeasaant  to  aiooaia  oneacotcant 
Number  of  rscntitors  in  prospecting. 

Number  of  rsctuitofs  devoisd  to  prospecting. 

Elfsetce  rseniitors  for  group /. 

Number  of  rscniiMrs  in  prospectng,  ratadve  to  base. 

ToSsi  rscntlars,  prospeetng  plus  processing. 

rfBcion  Of  proipvcinQ  Wfio  ow  tocnMor  ifionai  n  ow  timui  monioL 

Rato  of  ecoassions  to  appicanto  in  AFQT  group  i 

Totoi  aeossaions  in  AFQT  group  li 

Totof  number  of  applicants  diet  tsi  Into  AFQT  catogoiy  i 

Toisirsquitedaoeassions  in  AFQT grotto/. 

Fraetom  of  aeelGanlB  in  oasaocrv  i  dial  are  watoms. 

s  ^toSC^R^vs  ^cv  i^H^pR^sc^^s  VSR  fs  s  a^^BS^^sesca  ff  c  w  ^aac  ^^c  ^c  vac* 


PARAMETERS 

To  apply  the  model,  values  must  be  assigned  to  the  parameters. 
Table  4  lists  the  parameter  values  used  for  the  results  in  this  paper. 
Fee  cases  in  which  a  parameter  seemed  paiticulariy  important  in 
detennining  a  result,  but  exact  infonnadon  on  the  parameter  was  weak, 
a  range  of  values  was  used.  Nevertheless,  the  parameter  values  still 
are  inexact  One  purpose  of  the  paper  is  to  suggest  directitnis  for 
future  research  to  improve  data  in  particular  areas. 

Table  4.  Paramatar  values 


Pwamatar 

Value 

Units 

Souica 

C4, 

32.5 

Appleanttpar 

Oarivad  from  baas-osM  asauntpSona 

CAr 

39.0 

racniitor 
AppHeanta  par 

—  ACCSSubtkm 

—  15,000  raenjHara 

»/ 

a 

a 

.25“ 

laeniilar 

WakHnapar 

-  SOparoantoftImapreapscling 

-  50/50  in  aetiool  mafksMMork-toroa  ntailtst 

-  3.5  iOMhqualtfappIcatilaaaciilicad  tar  each 

Ngh-qua%  appBeani  (1  «tnugh  IIIA). 

AppronmaMon  baaad  on  Yeuit  Aailuda  Traddng 

Ml, 

ACCSS 

a 

215.000 

appicant 

RsQUIrad 

Study  II  pubiahad  by  tia  Oatonaa  Manpotaar 
Dali  Cantor 

1957  aooaaatona  (oatogodaa  1  toraugh  IVA) 

9,000 

MOMsionc 

Baas  numbarof 

(aaatobla5). 

50  paroant  o(  roughly  15,000  totol  raouitors  in 

a.  Sa#inilat6ttwoush9. 

b.  Santa  tor  alcalieorlat. 

rtcniiimdtvoiid 

lopfDtpMinQ 

1957.  Tha  50  paroant  iahomdacuaafana  with 
atoS at ttofacnitong command.  ThalO.OOOia 
Irom  iia  Offioa  of  tin  Aaaiotont  Sacrataiy 
ofOotonaa.  (FMSP-AP) 

Values  used  for  ACCSS  and  sell  are  calculated  from  data 
tabulated  for  CNA  by  the  Defense  Manpower  Data  Center  (DMDC)  on 
the  number  of  male  HSDG  applicants  and  accessions  by  AH^ 
category  for  all  DOD  (table  S).  Tl»se  data  cover  FY  1980  through 
FY  1987.  Table  6  presents  the  FY  1987  data  used  to  produce  the 
accessicm-to-applicant  ratios,  sell. 


Tafal«5.  000  aooMMnt.  applicants,  and  poputaiion 
at  mala  high  school  graduaias  by  AFQT  category 


Fiscal  year 


AFQT 


category 

1980* 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

Acoaaalona^'^ 

1 

12,606 

7,428 

7,526 

8,642 

9,534 

11,001 

9,518 

10,911 

II 

45.844 

65,825 

71.301 

78,181 

84,588 

70,753 

77,249 

77,567 

IIIA 

31,970 

39,010 

40,272 

45,881 

51,197 

44,227 

49,760 

50,569 

IIIB 

38,015 

46,996 

50,348 

55,012 

61,592 

68,901 

78,714 

65,477 

IVA 

23,852 

26,019 

22,720 

17,475 

18,085 

17,014 

12,004 

10,317 

ivba: 

26,041 

14,699 

7,973 

2,737 

245 

163 

37 

32 

Applicants'’^ 

1 

25,571 

13,302 

16,432 

17,124 

14,195 

13,570 

16,049 

17,370 

II 

87,498 

118,938 

139,061 

142.036 

114,347 

105,328 

115,379 

114,790 

IIIA 

57,827 

63,834 

73,381 

76,345 

62,041 

61,174 

65,745 

66,574 

IIIB 

66,298 

78,247 

89,134 

86,715 

77,799 

91,671 

88,658 

87.679 

IVA 

40,832 

49,025 

49,751 

42,124 

37,927 

37,429 

32,262 

32,341 

ivba: 

51,519 

56,225 

48,922 

35,697 

32,892 

26,926 

21.621 

21,304 

V 

18,807 

20.766 

12,834 

6,938 

6,199 

7^76 

5,248 

4.772 

1M0  roteranca  population,  agaa  17*21 


I  605,562 

II  2.032,861 

IIIA  890,358 

IIIB  1,084,089 

IVA  411,335 

IVBA:  459,076 

V  259.406 


a  Corrsedy  nonmadsooias. 

b.  lodudasindMdualsatiowata  high  school  aaniors  at  ihadmadappliciiten. 
e.  ASVAB  (ooras  prior  to  FY  1986  art  onaauad  in  tomw  at  too  1944  ratorooco  popukHon. 
Sooras  fcom  FY  1986  and  lator  ara  axprassad  in  tomw  at  tia  1980  tatotanoo  poputoten. 
Tba  dHtoranoos  ata  minor  and  ara  ignorad  in  tois  snalysiB. 


Tabl*6.  ParamctarvahiMforttM 
procMting  stag*:  aocMsion-to-applicant 
ratio*  by  AFQT  catagory 


AFQT  catagory 

sa/; 

1 

.63 

H 

.87 

MIA 

.78 

MB 

.75 

IVA 

.48 

IVBC 

.00 

V 

.00 

a.  Calculalad  from  FY 1987  data  on  appioants 
and  aooaaaont  in  tatoia  5. 

Quality  of  Applicants  From  the  School  and  Woric-Foice  Markets 

An  inqxirtant  set  of  parameters  describe  the  quality  of  each 
market  Ttese  parameters  (a^,-  and  0^,,- )  are  equal  to  the  fractions  of 
die  applicants  in  the  school  and  woik-force  markets  that  frU  into  each 
men^  category — I.  n,  niA,  DIB,  and  IV.  Appendix  A  presents  some 
recent  data  concerning  these  fractions,  but  they  ate  inconclusive.  As  a 
result  two  limiting  cases  of  the  parameters  are  developed  for  use  in  the 
simulations. 

The  five  test-scote-categoty  shares  in  two  markets  make  up  ten 
unknown  quality  parameters.  These  ten  parameten  shown  in  table  7, 
however,  ate  subjea  to  several  equations  restricting  the  allowable 
values.  Column  2  describes  the  1987  mix  of  q^licant  mental  cate¬ 
gories  in  all  of  DOD.  The  ten  parameters  in  columns  (1)  and  (3)  must 
average  to  column  (2)  when  weighted  by  relative  number  oi  applicants 
from  each  market,  ajia^  +  and  af/(a^  +  a^.  (Assunqitions 
regarding  these  numben  ate  described  below.)  The  requirement  that 
columns  (1)  and  (3)  average  to  column  (2)  specifies  five  equations  for 
the  ten  unknown  parameten.  In  addition,  column  (1)  must  sum  to  1,  a 
sixth  equation.  No  fitrdier  equations  are  necessary  to  ensure  diat 
column  (3)  sums  to  1,  as  this  is  guaranteed  by  tte  six  equations 
qtedfied  already. 


Tabic  7.  School  and  woffc-markat 
paramatars  by  AFQT  eatagoiy 


AFQT 

Catagofy 

Woik 

(1) 

Avaraga 

(2) 

School 

(3) 

1 

.055 

•*1 

II 

*¥f2 

.360 

•»2 

IIIA 

*w3a 

.209 

*m3s 

Ills 

*w3b 

.275 

*$3t 

IV 

.101 

••4 

Total 

1.00 

1.00 

1.00 

The  six  equations  ensure  only  that  the  school  and  work-maiket 
parameten  (0^,1.  Oji)  are  consistent  with  the  observed  1987  distribution 
of  applicants.  There  remains  a  range  of  feasible  parameter  values, 
consistent  with  the  six  equations.  Without  definitive  data,  the  analysis 
uses  a  range  of  values  fOT  the  unknown  parameten,  which  results  in  a 
range  of  cost  estimates. 

The  Range  of  Quality  Parameters 

The  range  of  parameten  is  generated  by  varying  assunq>tions 
about: 


a  How  different  the  two  markets  are 

•  How  important  the  diminishing  returns  are  to  added  recruiten. 

The  parameten  in  table  8  illustrate  contrasting  assuiqrtitxis  about 
the  differences  between  the  two  markets.  The  table  fills  in  specific 
values  for  the  unknown  parameter  vali^s  that  were  shown  in  table  7 
and  also  inovides  values  for  a,  and  the  numben  of  recruits  ob¬ 
tained  per  effective  recruiter  year  spent  on  prospecting  in  each  market 


T«bl«8.  Parameter  vaktM  for  th«  proapacting  flag* 


Samamarkate 

DWarant  markats 

Wofk 

(1) 

Avaraga 

(2) 

School 

(3) 

Work 

(1) 

Avaraga 

(2) 

School 

(3) 

Applicants 

parracnittar 

35.75 

35.75 

35.75 

39.00 

37.50 

3250 

Sharas 

1 

.065 

.055 

.065 

.037 

.055 

.077 

II 

.360 

.360 

.360 

.240 

.360 

JS04 

IIIA 

.209 

.209 

.209 

.251 

.209 

.158 

IIIB 

.275 

.275 

.275 

.343 

27S 

.193 

IV 

.101 

.101 

.101 

.129 

.101 

.067 

Total 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

The  parameter  values  shown  on  the  left  side  of  table  8  represent 
the  assumption  that  the  two  markets  are  identicaL  The  parameter 
values  shown  on  the  right  side  of  the  table  represent  one  example  of 
the  (^)posite  assunq)tion:  that  the  markets  are  quite  different — indeed, 
more  different  than  is  ^iparent  in  the  tabulations  in  qtpendix  A.  These 
parameters,  representing  different  markets,  have  tite  following 
characteristics: 

•  The  share  (rf  categories  I  and  II  applicants  from  the  work-force 
market  is  a  third  below  average. 

•  The  share  of  cateptry  IV  iqrplicants  ftom  the  work-force 
market  is  a  third  above  average. 

•  For  the  school  market,  the  ratio  of  category  niA  to  category 
ms  applicants  is  0.82,  as  in  the  1980  referee  population  (see 
table  5). 

•  The  parameters  a,  and  are  determined  so  that  3.61  low- 
quality  applicants  (lUB  and  IV)  must  be  sacrificed  to  obtain 
one  more  high-quality  applicant  (I,  n,  and  niA).  The  value 
3.61  is  roughly  consisrent  with  enqpirical  findings  in  reference 
(IJ. 

Appendix  B  jnovides  farther  details  on  these  parameten. 


The  final  parameten  needed  for  the  model  concern  Ae  diminuh- 
ing  retums  as  extra  recniiten  axe  added.  Constant  returns  would  imply 
that  increasing  the  number  of  recruiters  by  1  percent  also  increases  the 
number  of  ai^licants  by  1  percent  (This  assuiiq)tion  is  equivalent  to 
the  assunq)tion  that  the  supply  of  aj^licants  is  unit  elastic  wiA  req)ect 
to  Ae  number  of  recruiters.)  The  assumption  of  constant  retums, 
however,  is  not  consistent  with  Ascussions  wiA  recruiters  or  a  nunober 
of  empirical  studies.  Thus,  the  analysis  builds  in  riiminighing  returns 
to  extra  recruiters.  Diminishing  retums  are  specified  as  applying  to 
each  AFCTT  category  separately.  For  instance,  increasing  the  number 
of  recruiters  by  1  percent  mi^t  bring  in  0.S  percent  more  applicants  in 
the  category  niA  (elasticity  of  ai^licants  wiA  respect  to  recruiten 
equals  O.S),  but  only  0.3  percent  more  in  category  I  (elasticity  of 
applicants  wiA  respect  to  recruiters  equals  0.3). 

Two  sets  of  elasticities  representing  diminishing  retums  were 
used,  boA  oi  which  were  derived  by  the  study  team  using  estinoates  by 
Cralley  (reference  [8]).  For  details,  see  appendix  C.  Table  9  presents 
Ae  eluticities. 

Tibia  9.  Eiatf  idtias  ol  applieanta  with  raapact  to  racruitaia 


AFQT 

catagory 

(1) 

Elaatidty(low)tQrMII..49 

Etaatidty  (his^)tar  MIIA  •  .7S 

Cumulallva 

(2) 

IndMdual 

(3) 

Cufflutaliva 

(4) 

IndMdval 

(5) 

1 

.19 

.19 

29 

29 

H 

.36 

.38 

JSS 

.59 

IIIA 

.49 

.72 

.75 

1.10 

lie 

JS» 

.77 

.89 

1.18 

IV 

.63 

1.62 

.96 

2.34 

RESULTS 

The  contrasting  assumptions  of  same  and  difierent  markets  and  of 
low  and  high  elasticities  define  four  sets  of  parameters: 

a  Same  market,  low  elasticities 

a  Same  market,  high  elasticities 

a  Different  markets,  low  elasticities 

a  Different  markets,  high  elasticities. 


The  model  is  run  with  each  oi  these  four  sets  of  parameters  to  provide 
an  indication  of  sensitivity  to  differing  assumpdoos. 


Given  the  parameter  values  and  historical  accession  rates,  the 
model  proceeds  by  conqmting  the  number  ci  recruiten  and  percentage 
of  inospecting  time  in  tte  school  market  required  to  obtain  a  qtecified 
number  and  quality  of  enlistments.  The  peicenoige  in  the  school 
market  is  allowed  to  vary  between  40  and  60  percent,  an  allowable 
range  of  variation  developed  after  discussions  with  recruiting  staff 
officers.  Each  solution  is  consistent  with  the  equations  in  table  3.  The 
screening  parameters  (SCRi )  under  each  set  of  parameters  ate  varied 
until  the  quality  requirements  for  the  accession  cohort  are  satisfied.  If 
any  screening  parameter  exceeds  1,  the  q>lit  of  time  between  the 
school  and  work-force  markets  is  changed  or  the  number  d  recruiters 
is  increased.  A  solution  is  reached  when  all  screening  parameters  foil 
below  1. 

Table  10  and  figure  6  present  the  moders  calculation  of  die 
relative  numbers  of  recruiters  required  to  achieve  cohorts  with  speci¬ 
fied  AFQT  mixes.  Absolute  nuii^)en  of  recruiters  ate  in  parentfa^s. 
One  of  the  mixes  is  called  base  case  because  it  is  rimitar  to  foe  actual 
mix  in  1987. 

TiMalO.  RacruMwaraquiradtoadiiavviriiarnMiv*  AFQTdMrawtions 


OMbMonbfMFOT 

eM0oiy(NHion) 

Atliifvs  nuRitar  of  fMniilifs 
(obooMi  numbif  in  pifMhOMO) 

MghaiM 

iticiOM 

LswalMfeNlw 

OMwvnt 

S«iw 

OSiHvnt 

S«m 

l-NIA 

1 

11 

INA 

m  iVA 

martMi 

RMftWt 

imrtM 

nMrtvt 

.78 

.06 

.40 

.30 

.28  .00 

1.24  (16,800) 

1.26  (16,600) 

1.34  (20,000) 

1.36  (20000) 

.70 

.06 

.36 

.27 

.28  .06 

1.11  (16,600) 

1.13  (17,000) 

1.16  (17,300) 

1.16  (17,700) 

.68 

.06 

.36 

.24 

.30  .06 

1.00  (14,900) 

1.00  (18,000) 

1.00  (14,000) 

1.00  (18,002) 

(bM) 

.60 

.04 

.34 

.22 

.30  .10 

.92  (13,700) 

.92  (13J00) 

.66  (13^00) 

.66  (13,400) 

.88 

.04 

.31 

.20 

.30  .16 

.66  (13,000) 

.67  (13,100) 

02  (12000) 

.83  (12,400) 

Figure  6  here 


RECRUITERS  AND  OTOER  RESOURCE  COSTS 

The  number  of  lecniifen  is  used  as  a  measure  of  recruiting 
resources  for  two  reasons.  Rrst,  recruiters  are  the  most  important 
resource  in  recruiting,  and  second,  the  other  resources  are  designed  to 
assist  recruiters  either  direcdy  or  indirectly  in  achieving  dieir  objec¬ 
tives.  Table  11  shows  the  distribution  of  recruiting  resources  for 
FY  1987.  With  the  excepdtm  of  the  college  fund  “kickers**  and 
enlistment  bonuses,  the  resources  are  not  targeted  to  high  AFQT 
category  recruits.  CThe  colkge  fund  kickers  are  contributory  programs 
providing  educadooal  benefits  beyond  the  Montgomery  GJ.  Bill. 
They  can  provide  participants  up  to  $25,000  in  ct^ge  assistance  when 
added  to  the  basic  G.L  Bill)  Because  enlistment  bonuses  are  much 
mote  effective  at  channeling  high-AFQT  recruits  into  approfniaie 
skills  than  at  expanding  the  market  for  hi^  AFQT  enlistments,  the 
only  significant  market  expansion  resource  for  such  recruits  is  the 
college  fund  “kicken.**  Thus,  between  90  and  95  percent  of  DOD 
recruiting  resources  are  experuied  on  the  general  recruit  population.  (It 
may  well  be  that  substantial  expansion  of  enlistment  programs  targeted 
to  higher  AFQT  recruits  would  be  more  cost  effective  than  the  scaling 
of  resources  analyzed  here.  Available  information  on  additional 
recruiting  costs  such  prc^rams  is  limited  by  the  extent  and 
variability  of  recent  prograins.) 


TSblsIl.  DiMrlwtiQn of  000  acUifa^Qroa 
rMOuroM  (or  FY  1987  (in  mWons  of  doHan) 


Rooouroo  catogory 

Expandfeura 

Psfoant 

ftMtarypay 

669.1 

47.9 

CMHanpay 

57.5 

4.1 

RacniUng  support 

197.7 

14.1 

Laaaad  faoMHaa 

83.7 

6.0 

CofiwwnicflliOM 

55.9 

4.0 

150.6 

10J 

Colaga  fund  Tdckari* 

89.6 

8.4 

EnSstmant  bonus 

87.8 

6.3 

«iW - 1— t - 

ifwiiiB 

6.1 

.4 

Total 

1.397.9 

loao 

SOURCE:  OASOfFMaPXAP).  Apr  19Sa 

As  a  first  approximation,  then,  the  costs  of  improving  the  AFQT 
mix  is  10  be  proportional  to  die  number  of  recruiten.  It  is 

iiMiitneri  that  all  recruiter  support  and  advertising  expenditures 
increase  proportionally  with  the  nundier  of  recruiiers. 


Estimates  oi  requiied  dollar  resources  are  obtained  by  multiplying 
the  total  resources  ($1.4  billion)  from  table  11  by  the  relative  ntimhm- 
oi  recruiten  in  tables  9  and  10.  The  results  are  shown  in  table  12. 


Tabl«l2.  EatimatodrwruKingoMoialtonwtivaAFQTdMitoutent 


Coal  (bliona  ol  dollars) 

OMribuSonbyAFQT 
ctfagory  (rraelion) 

HighalasticiliM 

Low  slastieitisa 

Fraction 

DWwanl 

Sama 

Dffarant 

Sam# 

HSA 

1  H  MA  me  ivA 

maikala 

markat 

maifcals 

markat 

.75 

.05 

.40 

.30 

25 

.00 

.70 

.05 

.38 

27 

25 

.06 

.65 

.05 

.36 

2A 

.30 

.06 

.60 

.04 

.34 

21 

.30 

.10 

.55 

.04 

.31 

20 

20 

.15 

$1.7 

$1.6 

$1.9 

$1.9 

1.5 

1.6 

1.6 

1.6 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

12 

1.2 

1.2 

1.2 

1.1 

1.2 

Hgure  7  suggests  dut  lowering  AFQT  score  requirements  so  that 
5S  percent  would  be  in  categories  I'DIA  would  lower  recruiting  costs 
to  between  82  and  88  percent  of  base  level.  Requiring  higher  AFQT 
scores  (75  percent  in  categories  I*II1A)  would  increase  recruiting  costs 
by  between  24  and  36  percent  base  costs. 

Figure  7  here 

In  cooqMting  the  four  linre,  it  is  clear  that  the  model  is  not 
sensitive  to  whether  or  not  the  two  markets  are  to  yield 

different  ratios  of  liigli-q}titode  inospects.  This  insensitivi^  is  fortu¬ 
nate  because  there  seems  to  be  little  firm  evidence  on  the  extent  to 
which  die  markets  differ. 

By  contrast,  die  difi^nce  attributable  to  different  assunqitions 
about  the  elasticities  is  substandaL  It  is  unclear  to  what  extent  this 
uncenainty  can  be  reduced,  since  it  exists  deqitie  a  massive  body  of 
enqmical  researdL 


CONCLUSIONS 

The  puipoae  ot  this  paper  is  to  answer  a  longstanding  question: 
What  is  the  cost  of  altering  the  aptitude  distributkm  of  military  enlist¬ 
ments?  The  question  is  answered  by  means  of  a  model  focused  on  the 
idea  of  jointness  in  production,  i.e.,  a  case  in  which  it  is  not  possible  to 
allocate  recruiting  costs  to  individual  iq)titude  categories. 

The  mediod  can  provide  a  range  of  relative  costs  for  any  specified 
distribution  <rf  accessions  by  AFQT  category.  Results  are  shown  for 
five  such  distributions,  including  the  approximate  FY  1987  distribu¬ 
tion.  In  addition  to  the  otiier  pmential  uses  mentioned  in  die  introduc¬ 
tion,  the  naethod  could  be  extended  to  search  over  a  variety  of 
distiibutions  to  provide  estimates  of  which  ones  are  feasible  without 
large  increases  in  costs. 

The  parameten  and  results  of  this  paper  apply  to  DC^  as  a 
whde,  not  to  a  specific  service  within  DOD.  It  would  be  strai^tfor- 
watd  to  apply  the  model  to  a  specific  service,  and  fctilow-on  research 
at  CNA  is  examining  an  applks^on  to  the  Marine  Corps. 

Where  possible,  the  parameter  values  used  to  implement  the 
model  were  guided  by  the  existing  enqnrical  liteiaoire.  Nevertheless, 
for  someth  the  paranoeters,  little  onpiiical  evidence  is  available.  This 
uncertain^  was  restrived  by  using  a  range  of  parameter  values  that 
resulted  in  a  range  of  estimated  costs.  There  are  several  areas  in  which 
better  data  or  further  analysis  could  imiffove  the  cost  estimates: 

•  Determination  of  pUuaibie  limits  on  the  dissimiUirity  in 

apUtudiS  among  og^Uccmts  from  die  school  and  yrork  force 
markets.  Hie  analysis  presented  in  the  qipendix  is  a  first  step 
in  this  direction.  Forturuuely,  uncertainQr  about  dissimilarities 
in  die  has  relatively  little  effect  on  the  cost  estimates. 

The  onoenaiiity  does,  however,  argue  against  using  the  model 
as  a  maiiageiiient  tool  to  direct  the  percentage  of  time  that 
recruiters  should  spend  in  each  market 

•  Determination  of  the  elasticity  of  accessions,  by  AFQT 
category,  to  the  number  of  lecniiters  (orthe^fortofindhidual 
recruiters).  Reducing  this  source  of  uncertainty  would  be 
equivakac  to  finding  feasible  methods  and  data  to  estimate 
recruit  supply  models  for  individual  AFQT  categories. 
Empirically,  this  is  the  largest  source  of  uncettainQf  in  die 

•  DetemdnatUm  of  the  extent  to  which  AFQT  categtuy  IV A 
recndtsare  "free." 


Introduction  cf  the  effects  of  civilian  labor  tnarkes  conditions 
on  the  supply  of  recruits  in  dfferent  AFQT  categories.  In 
principle,  the  mnlel  could  be  expanded  to  incorponie  these 
effects  on  lecruiting  costs  by  including  existing  estimates  of 
relative  pay  and  uneiiq)loyment  elasticities,  as  was  done  with 
recruiters.  For  exanq)le,  the  current  upward  trend  in  die  returns 
to  ctdlege  education  would  be  expected  to  make  recruiting 
high-aptitude  individuals  relatively  more  diffkult 

Addition  of  a  complementary  analysis  of  the  costs  and  fusi¬ 
bility  (ff  expanding  incentives  designed  for  recruiting  subpopu¬ 
lations  wish  different  aptitudes.  Some  work  along  diese  lines 
has  already  been  done,  and  is  ongoing,  for  the  highly 
successful  Army  College  Fund.  The  costs  of  such  programs 
depend  on  the  career  options  and  opportunities  available  to 
hi^-apdtude  individuals. 
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NOTES 


1.  In  the  mathematical  model,  the  origin  is  shifted  to  point  W,  repre¬ 
senting  the  number  of  walk-in  interviews  or  applications  of  high-  and 
low-quality  candidates. 


APPENDIX  A;  AFQT  DISTRIBUTIONS  OF  SCHOOL  AND 
WORK-FORCE  APPUCANTS  FOR  ACTIVE  DUTY 

The  alternative  scenarios  used  in  the  simulation  to  generate  the 
range  of  costs  of  improving  recruit  quality  are  distinguished,  in  part, 
by  the  degree  of  difference  in  the  AFQT  distributitms  of  ^licants 
between  the  school  and  work-fwce  markets.  This  iq)pendix  presents 
and  interprets  data  on  the  aptitude  distributions  of  recruits  Stained 
frmn  the  school  and  wmk-fotce  markets  to  help  assess  the  parameter 
range  used  in  the  paper. 

The  Defense  Marqpower  Data  Center  (DMDC)  provided  CNA  with 
data  on  non-prior-service,  first-time  ai^licants  for  active  duty  to  all 
services  for  fiscal  years  19S7  and  1988.  In  addition  to  AFQT  scores,  the 
data  include  the  educatitmal  status  of  each  individual  at  the  time  of 
application.  Tables  A-1  and  A-2  show  the  distributions  of  tqrplicants 
among  hi^  school  seniors  and  those  who  graduated  but  did  not  go  (m  to 
college  for  each  d  the  two  fiscal  years.  These  distributions  do  not 
support  the  hypothesis  that  die  schod  and  work-place  matk^  are  quite 
difitont  The  dififerent-market  case  suggests  that  tectuiters  have  some 
ability  to  indirectly  target  high-aptitude  recruits  by  shifting  effon  from 
die  face  to  the  high  schocds.  The  same-market  case  suggests  that 
recruiten  canna  target  high-aptitude  recruits  at  aU  by  shifting  effot 
from  the  woric  force  to  the  high  sciKiols.  Thus,  tables  A-l  and  A-2  seem 
to  be  evidence  that  die  costs  of  mqxoving  recruit  quality  would  be 
nearer  the  higher  end  of  the  estimated  range  than  the  lower  end. 

TablaA-1.  OMribution  of  FY 1987  applicants  for  activ*  duty 
by  AFQT  catagoiy  and  aducation  statua 


Education  status 


High  school  High  school 

seniors  diptomagradualas 

(school  maikat)  (woffc-foroa  maifcat) 


AFQT 


catagory 

Number 

Fraction 

Number 

Fraction 

1 

5.765 

.031 

14.160 

.046 

II 

59.796 

.316 

95.006 

.310 

HIA 

4Z640 

.225 

55.713 

.182 

IHB 

55.269 

.292 

81.271 

.265 

IV 

24.378 

.129 

56314 

.183 

V 

1.320 

.007 

4.440 

.014 

Total 

189.167 

1000 

306.904 

100.0 

NOTl:  Ths  woiMeraa  maitol  does  not  induds  twos  wWi  sduosionsl 
cfadsnSals  bsyond  Ngh  school.  TbssasrsdtoouMsdbsiaw. 


A-l 


Tabic  A-2.  Distribution  o(FY1 988  appHcanta  for  activa  duty 
by  AFQT  catagory  and  aducation  status 


Education  status 


Highsdiooi 

saniors 

(school  markat) 

AFQT 

catagory  Numbar  Fraction 


High  school 
diploma  graduates 
(work*forca  markat) 


Numbar  Fraction 


1 

4,988 

.030 

9,098 

.042 

II 

51,122 

.311 

63,323 

.297 

IIIA 

37,255 

.226 

38,436 

.180 

IIIB 

48,320 

.293 

57,040 

.267 

IV 

21,730 

.132 

41,993 

.197 

V 

1,336 

.008 

3,610 

.017 

Total 

164,751 

1.000 

213,500 

1.000 

NOTE:  Tha  ivork-toroa  markat  doaa  not  induda  tiioaa  wiHh  aduoaliond 
etadwilialsbsyondhighiehool.  ThasaaiadiseiwaadbalOMr. 


Even  though  the  data  in  these  tables  are  the  best  data  available  for 
judging  the  similarity  of  the  two  maricets,  there  are  several  reasons 
why  they  may  understate  the  degree  to  which  high*q>titude  recruits 
can  be  targeted  by  shifting  effort  to  the  school  market: 

a  Measured  t^tude  increases  with  age,  whether  or  not  the 
individual  is  in  service.  Individuals  recruited  beyond  high 
school  will  tend  to  scene  higher  on  the  AFQT  than  diey  would 
have  if  recruited  in  high  school. 

a  The  worit-force  market  contains  substantial  numbers  of  non< 
graduates  who  are  screened  out  by  diis  selection  criteritHL  The 
school  market  consists  only  of  high  school  seniors  who  are 
expected  to  graduate.  The  school  market  thus  allows  recruiters 
to  target  individuals  with  the  credential  (high  sdiod  diploma) 
that  is  the  best  single  predictor  of  success  in  the  service.  Mere 
to  the  point,  nongraduates  tend  to  have  lower  scores  on  the 
AFQT  than  high  school  seniors  or  graduates  (see  table  A-3). 


•  The  richest  maricet  segment  in  terms  of  measured  vocadonal 
^titude  is  the  pt^wlation  with  an  educational  credential  beytmd 
high  school.  Table  A<3  shows  FY  1987  and  FY  1988  aptitude 
distributions  for  applicants  with  these  credentials.  To  target  this 
high-aptitude  population,  recruiters  need  to  locate  college- 
bound  individuals,  or  those  already  enrolled  in  cdlege.  High 
school  seniors  provide  an  excellent  opportunity  for  recruiters, 
because  they  are  at  a  natural  decision  point  regarding  post¬ 
secondary  training  and  en^loyment.  The  Army  Cc^ge  Fund 
is  designed  to  iqtpeal  to  this  segment  of  the  school  market 

TabI*  A-3.  OMribution  of  applicants  tor  activa  duty  by  fiscal  yaar, 

AFQT  catagofy,  and  aducation  status 


AFQT 

eatagory 

No  high  school 
cradantial 

Ganaral 
high  school 
aquivalancy 

Othar 

post-sacondaiy 

cradantial 

Numbar 

Fraction 

Numbar 

Fraction 

Numbar 

Fraction 

FY  1987  adueattoiMl  status 

1 

375 

.010 

329 

.018 

3,339 

.160 

II 

7,112 

.187 

4,650 

.255 

9239 

.436 

IIIA 

8,408 

.221 

4,812 

.264 

3,103 

.146 

IIIB 

124S86 

.332 

5,660 

.311 

3,605 

.170 

IV 

8,747 

.230 

^615 

.144 

1,741 

.082 

V 

732 

.19 

151 

.008 

121 

.006 

Total 

37,960 

1.000 

18,217 

1.000 

21208 

1.000 

FY  1988  aducstionsi  status 

1 

182 

.012 

343 

.016 

2,439 

.146 

II 

2,972 

.204 

5,145 

243 

7,042 

.422 

IIIA 

3,224 

.221 

5,892 

269 

2,511 

.150 

IIIB 

4,771 

.326 

6,724 

.318 

3,071 

.184 

IV 

3,198 

.219 

3,043 

.144 

1,539 

.092 

V 

288 

.018 

206 

.010 

104 

.006 

Total 

14,815 

100.0 

21,153 

100.0 

16,706 

100.0 

The  combination  of  an  expanded  enlistment  incentive  like  the 
Army  College  Fund  and  redirectitm  of  recruiter  effort  from  the  work 
force  market  to  the  school  market  is  likely  to  be  more  cost  effective  for 
recruiting  high-aptitude  recruits  than  simply  shifting  recruiter  effort 


Data  on  initial  interviews  with  prospective  recruits,  rather  dum 
^licants,  would  better  address  aptitude  differences  between  the 
maikets  anx»g  thoae  interested  in  service.  It  is  impoitant  to  be  able  to 
track  infonnation  on  initial  recruiter  contaa  because  recruit  taospect- 
ing  in  the  schools  this  year  is  likely  to  yield  qtplicants  in  future  years. 
W<»k>force  applicants  nuiy  result  from  school  proqtecting,  but  the 
extent  of  the  spillover  is  not  known,  and  the  spillover  may  differ  by 
quality  category.  Funhemoore,  spillover  is  not  symmetric  because  the 
flow  of  individuab  is  from  high  school  to  the  wofk  force,  not  vice 
versa. 

It  is  difficult  to  pinpoint  the  degree  to  which  recruiten  can 
successfully  target  high>q)titude  recruits  by  shifting  prospecting  effort 
between  the  school  and  w<vk-f(»ce  markets.  Data  tm  applicants  for 
active  duty  for  all  of  the  services  indicate  that  the  two  markets  are 
more  similar  than  assumed  in  the  parameters  of  the  t^timistic  case. 
However,  these  rqiplicant  data  are  likely  to  underestimate  the  degree  to 
which  recruiters  can  target  high-,q}titude  recruits  in  the  school  market 
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APPENDIX  B;  PARAMETERS  USED  TO  REPRESENT 
DIFFERENT  MARKETS 

Dissiimlarities  between  the  two  markets  in  dieir  AFQT  scores  are 
represented  by  assuming  that  the  school  market  tends  to  yield  appli¬ 
cants  with  higher  AFQT  scores  than  the  wtMrk-place  mi^t  (ilie 
^posite  assumption  would  yield  the  same  costs;  it  is  tiie  degree  of 
dissimilarity  that  matters,  not  the  directitm.) 

The  first  specific  assumption  used  in  specifying  parameter  values 
is  that  the  fira^txis  of  category  I  and  category  n  individuals  in  the 
work-place  market  are  low  relati^re  to  the  average.  This  assurtqttion  is 
based  on  discussions  with  a  recruiting  official  indica^  that 
high-quality  t^plicants  are  relatively  rare  in  the  work  market  To 
assign  a  specific  value  to  the  parameters,  it  was  assumed  that  they 
were  each  one-third  below  the  average. 

The  shares  in  the  school  mariret  were  then  derived  by  requiring 
tiiat  the  shares  in  the  two  markets  average  to  the  observed  shm  for 
both  markets  combined.  The  average  uses  weights  that  sum  to  1  and 
ate  proportitxial  to  Oj  and  the  numbers  of  applicants  per  recruiter 
prospecting  year  in  each  market  These  weights  are  derived  as 
described  later  in  this  appendix. 

Just  as  the  work-place  nuuket  has  shares  below  average  in 
categories  I  and  Q,  it  was  assumed  that  the  school  market  had  a  share 
below  average  in  the  lowest-quality  categny,  IV.  This  share  is  set  at 
one-third  below  die  observed  average. 

The  study  team  ctxisiden  the  assunq>tions  so  far  as  representing  a 
limiting  case  ci  difference  between  markets;  they  represent  greater 
differences  among  markets  than  die  study  team  has  been  able  to  find  in 
tabulations  historical  applicant  data  (see  appendix  A). 

The  next  assumption  is  that  the  ratio  of  applicants  in  category  niA 
to  applicants  in  category  DIB  for  the  school  market  is  the  same  as  that 
for  1980  reference  population,  0.82.  This  assunqition  is  meant  to 
recognize  that  category  IDA  is  somewhat  smaller  than  DIB. 

The  assumptions  so  far  are  sufficient  to  derive  the  dunes  in  each 
market  once  the  weights  (prc^xirtional  to  Og  and  are  derived.  The 
following  section  describes  how  enqrirical  results  are  used  to  derive 
these  weights. 


The  Number  of  Applicants  in  Each  Market 

Since  the  school  nuoket  is  assumed  to  produce  iq)plicants  widi 
higher  AFQT  scores,  the  questitm  arises  as  to  why  the  lecruiten  do  not 
focus  con^letely  on  the  school  market  (Complete  specialization  by 
process  is  a  common  characteristic  of  linear  process  models.  This 
same  question  would  arise  if  the  (^)posite  assumption  about  quality  in 
the  different  markets  were  made.  Diversification  may  arise,  for  several 
reasons,  including  seasonality  in  tire  school  market  and  targeting  of 
individuals  primarily  on  the  basis  of  educational  credentials.)  To 
balance  out  the  higter  AFQT  scores  in  the  schotti  market  recruiter 
time  spent  in  tire  wodc-place  maritet  must  yield  a  hi^rer  quantity  of 
^licants. 

To  determine  how  much  higher  the  quantity  of  iq>plicants  is  in  the 
work-place  rruuket  use  is  made  of  previous  empirical  work.  Though 
enqnrical  work  cannot  provide  guidance  on  iixlividual  parameters,  it 
can  place  restrictions  on  aggregates  oi  parametors.  One  such  restric¬ 
tion  concerns  the  tradeoff  betvreen  high-  and  low-quality  high  school 
(fiploma  graduates.  Counting  categories  1-niA  as  tire  high-quality 
categories,  [1]  estimates  that  itixmt  three  to  four  low-quality  (category 
mB  and  IV)  accessions  must  be  sacrificed  to  divert  effort  sufficient  to 
obtain  one  high-quality  accession. 

This  estimate  of  tire  tradeoff  is  used  to  place  an  additional  restriction 
on  tire  patameten  of  tire  school  and  work-fixce  prospecting  processes. 
Begin  with  an  expression  for  tire  increase  in  high-quality  accessk»s  {dh) 
that  results  fiom  shifting  recruirer  effort  toward  tire  sch^  market  by  ds. 

dh  «  -  acy^f^a^)ds  ,  (B-1) 


where 


^sh  *  ^s\^h  <*52**^2  + 

The  first  term  in  the  expression  for  dk  is  the  number  of  additional 
high-  quality  (AF(^  category  I-IIIA)  accessions  resulting  fiom  a  shift 
of  effort  to  the  schord  market  The  individual  terms  in  ac^  represent 
tire  shares  ai  accessions  that  fall  in  each  particular  category.  The 
second  term  in  the  expression  for  dh  is  the  loss  of  high-quality 
accessions  from  the  work-place  market  due  so  the  shift  of  effort  to  the 
schotti  market  The  difference  between  tire  two  terms  is  the  net  gain  in 
high-quality  accessions  associated  with  the  shift 


The  corresponding  decrease  in  low-quality  accessions  is: 


<U  =  (acgia^  -  .  (B-2) 


where 


=  ^w3b^^hb  +  ^4"^  • 


The  terms  in  this  expression  are  analogous  to  those  above,  but  apply  to 
AFQT  categories  niB  and  IV. 

The  number  of  low-quality  accessions  sacrificed  to  obtain  one 
high-quality  accession  is: 

-dlidh  *  -(aCg^NR  -  ac^^)^{aCg|^NR  -  aCy^|^)  ,  (B-3) 


where 


NR  »  HilOy,  . 

Requiring  that  -dUdh  take  a  value  between  3  and  4  places  a 
restriction  on  MX,  which  describes  the  relative  yields  of  the  two 
markets.  If  Oj  is  set  at  32.5  and  Oy^  at  39,  then  -dUdh  »  3.61.  (The 
restriction  is  very  ti^t;  small  deviations'  in  the  ratio  (tf  Oh^  to 
changes  -dl/dk  sharply.  Increasing  increases  the  loss  of  low- 
quality  recruits  and  decreases  the  gain  of  high-  quali^r  recruits 
assochued  widi  shifting  effort  to  the  school  market  effects  tend 
to  increase  the  value  of  the  ratio  -dUdh,)  Although  the  absduie  values 
of  Oj  and  Oyy  appear  arbitrary,  they  ate  roughly  consistent  with  inter¬ 
views  with  tecroilBn.  Further,  otho’  values  cS.  Og  and  Oyy  maintaining 
the  same  ratio  generate  the  same  relative  costs  of  various  AFQT 
distributions. 

With  these  parameters  calibrated  to  eariier  einpisicai  results,  all 
existing  empirical  information  on  recruit  quality  tradeoffs  has  been 
built  into  die  analysis.  The  resulting  parameten  are  shown  in  table  8 
of  the  main  text  (right  side). 
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APPENDIX  C:  INTERPOLATION  OF  ELASnCmES 

Cralley  makes  cross-section  estimates  of  elasticities  for  diree 
groups:  categories  I-II,  I-mA,  and  MV.  (All  elasticities  reported  are 
based  on  accessimis,  not  applicants.  It  is  assumed  that  the  elasticity  of 
applicants  with  respect  to  recruiters  is  the  same  as  the  elasticity  of 
accessions  with  respect  to  reciuiters.  To  obtain  10  percent  more 
accessions,  reciuiters  must  obtain  10  percent  more  appli^u.)  These 
elasticities  were  interpolated  to  generate  more  ^tailed  elasticity 
estimates  ftv  groups  that  cumulate  different  categories  (e.g.,  MIIB) 
and  for  the  individual  categories.  Two  sets  of  elasticity  estimates  were 
constructed.  One,  labeled  the  “low”  set,  uses  CraUey’s  result  that  the 
cumulative  elasticity  of  group  I-mA  is  0.49.  The  alternative  “high” 
set  is  based  on  the  assumption  that  this  elasticity  is  0.75.  From  these 
diree  elasticities,  two  more  were  interpolated  for  categories  I  and 
MUB.  To  allow  interpolation,  the  categories  were  renumbered  from 
X  «  1  (for  category  I-IV)  to  x  «  5  (for  category  I)-  A  quadratic 
expressing  elasticity  as  a  function  of  x  was  fit  and  used  to  interpolate 
the  missing  categories.  There  were  three  points,  so  the  quadratic  was 
chosen  to  pass  through  all  three  points. 

The  resulting  estimates  were  assumed  to  be  unchanging  over  time, 
and  were  combined  with  1987  data  on  accessions  (table  5  of  the  main 
text)  to  convert  from  elasticities  far  ccxnbined  gioiqts  (such  as  category 
MQA)  to  elasticities  that  can  be  applied  to  individual  categories.  The 
conversion  to  individual  categories  starts  by  noting  that  (to  an  approxi¬ 
mation)  the  elasticities  frn:  combined  groups  (such  as  category  I-IEA) 
are  weighted  averages  of  those  for  the  iitdividual  groiqM.  Thewei^ts 
are  the  shares  of  each  category  in  accessions  (because  the  elasticity 
estimates  pertain  to  accessions  ratiier  than  applicants).  For  exaiiq)le, 
die  elastici^  for  category  MI  is  a  weighted  average  of  the  elasticity  for 
category  I  and  the  elasticity  frv  caregory  n.  Similaily,  die  elasticity  for 
category  MIIA  is  a  weighted  average  of  elasticities  for  category  IDA 
and  for  category  MI.  In  this  latter  exanqile,  since  the  weights  are 
known,  along  with  the  elasticities  for  category  MQA  and  for 
category  I-Q,  the  remaining  elasticity,  for  category  QIA,  can  be  strived 
for.  The  resulting  elasticities  are  presented  in  table  9  of  the  main  text 
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